Abstract: One of the most important factors influencing the durability of asphalt mixtures is moisture-18 induced damage resulting from the presence and the transport of moisture in pavements. Moisture-induced 19 damage is an extremely complicated phenomenon that is not completely understood but believed to be 20 governed by the interaction of moisture with asphalt mix components (mastic and aggregates). The 21 objective of this study was, therefore, to characterize the sorption and diffusion characteristics of asphalt 22 mastic using gravimetric vapor sorption techniques. Moisture transport, in the hygroscopic region, in 23 asphalt mastics was studied using both static and dynamic gravimetric vapor sorption techniques to 24 determine equilibrium moisture uptake and diffusion coefficients as a function of aggregate and filler types.
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25
For the 25-mm diameter thin asphalt mastic films and the testing conditions (23°C and 85% relative 26 humidity) considered, the kinetics of moisture uptake obtained were characteristic of Fickian diffusion with 27 a concentration-dependent diffusion coefficient. Equilibrium moisture uptake and diffusion coefficient 28 estimated from the static measurements were comparable and of the same order of magnitude as those from 29 dynamic sorption techniques. Both measurement techniques ranked the mixes similarly which suggest 30 either method could be used to characterize moisture transport in asphalt mastics. Equilibrium moisture 31 uptake was relatively higher in mixtures containing granite aggregates compared with limestone aggregate.
32
In contrast, the diffusion coefficient of limestone aggregate mastics was higher than granite. Thus an 33 inversely proportional relationship exists between moisture uptake and diffusivity of the asphalt mastics 34 studied. The results suggest moisture transport is a function of aggregate type and that both equilibrium 35 moisture uptake and diffusion coefficient are useful in studying moisture susceptibility in asphalt mixtures.
36
The effect of mineral filler type on diffusion coefficient was minimal in the mastics containing granite 37 aggregate but relatively high in mastic samples containing limestone aggregates. Diffusion coefficient was 38 found to increase with sample thickness which was unexpected because diffusion coefficient (in an isotropic
Introduction 52
The transport of moisture into and/or through asphalt mastic is of great interest because it has relevance to 53 the physico-chemical characterization, numerical modeling, and fundamental understanding of the 54 moisture-induced damage phenomenon in asphalt mixtures, which is important for designing durable 55 bituminous pavements. A key parameter that characterizes moisture transport in a material is the moisture 56 diffusion coefficient. The effects of the presence and transport of moisture within asphalt mixtures is a 57 leading cause of moisture damage that is a major cause of pavement distress. This is because the loss of 
69
Traditionally, the susceptibility of an asphalt mixture to moisture-induced damage has been 70 evaluated using an index-based parameter such as stiffness or strength, obtained before and after specified 71 simulated moisture-induced tests (Airey and Choi, 2002 
235
Sorption Specimens
236
Cylindrical disk specimens with nominal diameters of about 25 mm were used for evaluating the 237 sorption and diffusion characteristics of the mastics. They were prepared by carefully pouring molten 238 mastic (140°C) into specially designed silicone molds to form virtually void free specimens without any 239 compactive effort been applied. The average bulk specific gravity of the mastic measured using AASHTO several replicate specimens could be tested at the same time.
262
The second gravimetric method used was a dynamic sorption one and involved the use of an 
301

Equilibrium Moisture Uptake 302
Equilibrium moisture uptake was computed as the maximum moisture uptake observed during a sorption 303 test (maximum uptake from Figs. 1 and 2) . The exponential nature of Eq. 6 suggests that an infinite amount 304 of time is required for a sample to reach equilibrium moisture content. For practical reasons and since the 305 sensitivity of the balance used in this study was 0.0001 g, it was assumed that a sample reaches 306 "pseudoequilibrium" when the change in moisture uptake over a given 24 hour period does not exceed 307 0.0002 g. The equilibrium moisture uptake for the different mastics for both the desiccator method and the 308 climate chamber method are presented in Figure 3 . Each value of moisture uptake in Fig. 3 is the arithmetic 309 mean for three or more samples of each mastic type, measured under the same experimental conditions.
310
In both gravimetric methods (Fig 3a and 3b) , the magnitude of equilibrium moisture uptake appears 311 to be a function of aggregate type. Equilibrium moisture uptake was higher in the mastics containing granite 
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As previously mentioned, specific surface energy of the granite fine aggregate used in this study was 
342
Determination of Diffusion Coefficient 343
Diffusion coefficient for the various mastics was determined using both the full-form solution and the 344 simplified solutions. Determination of diffusion coefficient using the full-form solution utilized Eq. 6 and 345 a numerical optimization routine by minimizing the sum of squares between the predicted moisture uptake 346 and the measured uptake. For the simplified methods, Eq. 8 and Eq. 10 for the slope method and half-time 
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The results suggest asphalt mastic diffusion coefficient increases with increase in thickness ( 
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Summary and Conclusions 473
This study was conducted to characterize the sorption and diffusion characteristics of asphalt mastic using 
498
 In addition to characterizing moisture transport in asphalt mastics, the results presented in this 499 paper will be useful as inputs for numerical simulation of moisture damage in asphalt mixtures. 500 501 658
